Study background: The purpose of this study is to assess the clinical response of intravenous pulses of cyclophosphamide for severe ocular inflammation.
Introduction
Severe ocular inflammatory disease may lead to blindness, thus the rapid control of inflammation is mandatory and requires the use of effective anti-inflammatory drugs. Cyclophosphamide, an alkylating agent that inhibits mitosis of lymphocytes, has been proven effective for the treatment of ocular manifestations of systemic autoimmune diseases such as granulomatosis with polyangiitis (Wegener's) and rheumatoid vasculitis [1, 2] . Cyclophosphamide has also been effective in other ocular inflammatory conditions including idiopathic scleritis, Mooren's ulcer and Vogt-Koyanagi-Harada Syndrome [3] .
In this study, we assessed the clinical response of intravenous pulses of cyclophosphamide for severe ocular inflammatory disease. Cyclophosphamide was selected as the first line of treatment because the degree of inflammation could cause potential blindness or because it was the first line of therapy in systemic associated diseases like granulomatosis with polyangiitis.
Methods
This is an observational and retrospective clinical study, with inclusion of all the patients with severe and refractory ocular inflammatory diseases treated from June 2012 to December 2013 with pulsed intravenous cyclophosphamide in two academic centers from Mexico. All study participants had a complete ophthalmologic exam, a baseline complete hemogram including differential and platelet values, liver and renal function tests and urinalysis. Laboratory exams to exclude infectious etiologies were also performed, including a tuberculosis skin test, venereal disease research laboratory and a fluorescent treponemal antibody absorption test, among others if the suspicion of another specific entity was high. The patients received previous therapy with oral prednisone at a dose of 1mg/Kg/day, and in some cases with other immunosuppressive drugs. Intravenous pulses of cyclophosphamide (10-15 mg/kg) were administered over a 1-hour period, and these infusions were repeated every four weeks until a complete absence of active inflammation (absence of inflammatory cells in anterior chamber or vitreous, improvement of visual acuity, absence of redness of scleral inflammation or absence of inflammation in conjunctiva in patients with ocular pemphigoid) was observed.
The data obtained from the medical records included age at time of consultation, gender, ocular diagnosis, underlying disease, initial and final best-corrected visual acuity, complications, previous therapy and time of follow-up.
We assessed inflammation according to the ocular manifestation for outcome analysis and all the patients were graded from 0 (no inflammation) to 4 (severe inflammation). Scleritis was graded according to inflammation of the sclera and dilation of the deep episcleral vessels with or without uveal show [4] . For uveitis, the degree of anterior and posterior cells was considered [5] . The ocular mucous membranous pemphigoid was assessed by conjunctival Page -02 ISSN: inflammation and for the patients with vasculitis, the evaluation was performed clinically and with fluorescein angiography.
Clinical improvement in patients with scleritis was defined as a decrease in their inflammation from 3+ or 4+ to 0+ or 0.5+ based on the clinical criteria defined by Sen [4] . Clinical improvement in patients with uveitis was defined as a two-level decrease in inflammation, and visual improvement as an increase in two lines of vision after treatment, based on the parameters defined by the SUN Working Group [5] . The corticosteroid-sparing effect was evaluated as a final prednisone dose of 10 mg/day or less. Using descriptive statistics, categorical variables were evaluated using percentages and numerical variables were assessed using measures of central tendency for non-parametric distribution.
The data acquisition, study design and methodology were carried out with the approval of the Ethics Committee and Research Board of our institution. The study was in adherence to the tenets of the Declaration of Helsinki. Approved informed consent was obtained from all patients undergoing immunosuppressive therapy.
Results
A total of 21 patients were included, with bilateral disease in eleven of them (32 eyes). Thirteen patients were female (61.9%) and eight were male (38.1%), with a median age in the population of 57 years (range 17 to 85 years). The most common ocular diagnosis was necrotizing scleritis. Fourteen patients (66.6%) had an underlying systemic disease, being the most common granulomatosis with polyangiitis (Wegener's). The ocular diagnosis and underlying disease of the patients are shown in Table 1 .
All the patients were previously treated with oral corticosteroids. The median number of pulses of cyclophosphamide was 3 (range 1 to 12 pulses). Eighteen patients (85.7%) attained clinical improvement, and thirteen (61.9%) achieved remission of the inflammatory process. Twenty patients (95.2%) achieved reduction in the corticosteroid dose after the treatment with cyclophosphamide, with 10 patients (47.6%) achieving a complete elimination of the prednisone. Fourteen patients (66.6%) gained two or more lines of vision, with a median final best-corrected visual acuity of 20/40 (range 20/20 -hand motion) in the affected eyes. Some patients required also other types of immunosuppressive therapy as follows: Methotrexate in 14 patients (66.6%), azathioprine in 5 (23.8%), mycophenolate mofetil in 1 (4.7%) and oral cyclophosphamide in 1 (4.7%).
Six patients (28.5%) presented adverse effects attributed to the cyclophosphamide, including 3 patients (14.2%) with low leucocyte count and anemia, 1 (4.7%) with blood in urine, 1 (4.7%) with an opportunistic infection and 1 (4.7%) with gastrointestinal upset. The median time of follow-up was 8 months (range 3 -19 months).
Discussion and Conclusions
In this study we exclusively present the results of a group of patients with severe and in some cases recalcitrant inflammatory ocular disease treated with pulsed intravenous cyclophosphamide. Although the intravenous administration provides some advantages over oral administration of cyclophosphamide including potential lower risks of side effects, the available information suggest that oral administration may be more effective, so both regimens have been studied for ocular inflammatory disease [3, 6] . However, in the country of the setting of this study, there is only access to intravenous cyclophosphamide.
The most common ocular manifestation in our study was scleritis in different presentations (57% for the 3 groups combined), with Granulomatosis with polyangiitis as the most common underlying disease like in another study that evaluated a pulsed intravenous cyclophosphamide and methylprednisolone protocol [7] .
All our patients received previous treatment with corticosteroids. The achievement of remission in our study was slightly lower than the reported from another group, 61.9% and 84.4% respectively, but the reduction in the corticosteroid dose was higher in our patients, 95.2% and 89.7% respectively [8] . Also, the percentage of patients gaining two or more Snellen lines was higher than the one reported in another study of pulsed intravenous cyclophosphamide, 66.6% and 21% respectively.
Finally, less than a third of patients presented adverse effects related to cyclophosphamide, which is consistent with the discontinuation rate of the medication for side effects in a large cohort of patients with ocular inflammatory disease treated with oral or intravenous cyclophosphamide [3] .
We can conclude that the use of intravenous pulses of cyclophosphamide in ocular inflammatory disease could be used with other drugs like steroids or immunosuppressive therapy with good results including clinical and visual improvement, and with a high rate in reduction in the corticosteroid dose.
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